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our study is that it actively engaged the people whose livelihoods 
are inextricably tied to the area of interest with the science behind 
conserving the resources that exist there. Accurately estimating 
abundance is an essential step toward developing and implement
ing species conservation plans, mitigating human-wildlife conflict, 
and allowing sustainable harvest. The relationship between exten
sive pastoral land-use and conservation of an endangered and a vul
nerable species in the Great Gobi B SPA provided an opportunity to 
engage local pastoralists as partners in conservation and to develop 
a tool that has far-reaching implications for large mammal conser
vation. Community participation in this single survey is not likely to 
measurably increase conservation action. but using the technique 
repeatedly over time to generate regular population estimates can 
provide a sustainable critical framework for integrating local people 
into management and conservation initiatives. 

Acknowledgments 

This project was funded by the International Takhi Group (lTG), 
Research Institute of Wildlife Ecology (FIWl) of the University of 
Veterinary Medicine, Vienna, Colorado State University'S Center 
for Collaborative Conservation. US Geological Survey, Instituto 01
KOS, and the Regione Lombardia, Italy. Special thanks to the German 
Academic Exchange Service Summer School Programm "Deutscher 
Hochschulen im Ausland 2010" organized by H. Ansorge and W. 
Xylander of the Senkenberg Museum Garlitz. Germany and R. Sam
jaa and D. Lkhagvasuren of the National University of Mongolia. 
Enormous thanks to the Great Gobi BSPA rangers and staff, Shargen 
Gobi Saiga Reserve rangers, and the local people from Bij. Bugat, 
Altansoyombo, Darvi and Altai of Khovd. Thank you to the supply 
team for their truly herculean task of provisioning 50 people in the 
middle ofthe Gobi for 5 days! Also. thanks to N. Enksaikhan and B. 
Sukhbaatar at the ITG office in Ulaanbaatar for logistical support 
and urban navigation. S.R.B. King and 3 anonymous reviewers pro
vided useful insights into development of this manuscript. Any use 
of trade, product, or firm names is for descriptive purposes only 
and does not imply endorsement by the US Government or any of 
the institutions funding this project. 

References 

Adams. w.M., Aveling. R, Brockingron, D., Dickson, B., Elliott, j .. Hunon. j., Roe. D., 
Vira. B.. Wolmer. W.. 2004. Biodiversiry conservarion and rhe eradicarion of 
poveny. Science 306,1146-1149. 

Barker, R., 2008. Theory and applicarion of mark-recaprure and relared rechniques 
co aerial surveys of wildlife. Wildlife Res. 35,268-274. 

Barnes, RF.W., 2002. The problem of precision and rrend dererrion posed by small 
elephant popularions in West Africa. Afr. j. Ecol. 40, 179-185. 

Buckland. S.T., 2006. Point-transect surveys for songbirds: robust methodologies. 
Auk 123.345-357. 

Buckland. S:r., Anderson, D.R., Burnham, K.P .. Laake. j.L.. 1993. Distance Sampling: 
Estimating Abundance of Biological Populations. Chapman and Hall. london. 
United Kingdom. 

Burnham. K.P.. Anderson, D.R.. 2002. Model Selection and Multimodel Inference: A 
Practical Information-Theoretic Approach, second ed. Springer-Verlag. New 
York. USA. 

Caughley, G., 1977. Sampling in aerial survey. J. Wildlife Manage. 41, 605-615. 
Corbera, E.. Kosoy, N., Tuna, M.M .. 2007. Equity implications of marketing 

ecosystem services in protected areas and rural communities - case studies 
from Meso-America, Global Environ. Chang. 17,365-380. 

Danielsen, F.. Burgess. N.D., Balmford. A.. Donald. P.F.. funder. M., jones, ].P.G.. 
Alviola. P., Balete, D,S., Blomley, T.. Brashares, j .. Child. B., Enghoff. M.. Fjeldsa. j .. 
Holt, S.. Hubertz, H.. Jensen. A.E.,jensen. P.M., Massao.j .. Mendoza, M.M., Ngaga, 
Y.. Poulsen, M.K.. Rueda, R., Sam, M.. Skielboe, T.. Stuart-Hill. G., Topp-jorgensen, 
E.. Yonten, D.. 2008. Local participation in natural resource monitoring - a 
characterization of approaches. Conserv, BioI. 23, 31-42. 

Elphick, CS., 2008. How you count counts: the importance of methods research in 
applied ecology. j. Appl. Ecol. 45. 1313-1.320. 

Feh. C.. Munkhtuya, B.. Enkbold. S., Sukhbaatar, T.. 2001. Ecology and social 
structure of the Gobi l<hulan Equus hemianus subsp. in the Gobi B national park. 
Mongolia. BioI. Conserv. 101. 51-61. 

Gaidet, N., Fritz, H., Nyahuma. C.. 2003, A participatory counting method co 
monitor populations of large mammals in non-protected areas: a case study of 
bicycle counts in the Zambezi Valley. Zimbabwe. Biodivers. Conserv. 12, 
1571-1585. 

International Union of Conservation and Nature (IUCN), 2010. The Red List of 
Endangered Species, Version 2010.4. <http://www.iucnredlisr.org/> (accessed 
01.17.12). 

jachmann, H., 2002. Comparison of aerial counts with ground counts for large 
African herbivores. j. Appl. Ecol. 38, 841-852. 

Kaczensky, p.. Sheehy, D,P., Walzer. C, johnson, D.E., Lhkagvasuren. Sheehy. C.M .. 
2006. Room to roam7 The threat to khulan (wild ass) from human intrusion. 
Mongolia Discussion Papers, East Asia and Pacific Environment and Social 
Development Department, Washington DC. World Bank. 

Kaczensky, P.. Enkhsaikhan. N., Ganbaatar. 0 .. Walzer, c., 2007. Idenl'ifical'ion of 
herder-wild equid conniers in the great Gobi B strictly protected area in SW 
Mongolia. Explor. BioI. Resour. Mongolia 10, 99-116. 

Kaczensky. p.. Ganbaatar, 0 .. von Wehrden, H., Walzer, C, 2008. Resource selection 
by sympatric wild equids in rhe Mongolian Gobi. J. Appl. Ecol. 45, 1762
1769. 

Kaczensky. p.. Kuehn. R., Lhagvasuren, B.. Piersch, S., Yang, W.. Walzer. c., 20 II. 
Connectivity of the Asiatic wild ass population in the Mongolian Gobi. BioI. 
Conserv. 144,920-929. 

Karanth, K.U., Nichols. j.D.. Seidensticker, J.. Dinerslein, E., David Smith, j.L., 
McDougal. C, johnsingh, A.j.T.. Chundawat, R.S., Thapar. V., 2003. Science 
deficiency ;n conservation pracrice - the monitoring of tiger populations in 
India, Anim. Conserv. 6, 141-146. 

Kissling. M.L.. Garton, E.O.. 2006. Estimating detection probability and density from 
point-count surveys: a combination of distance and double-observer sampling, 
Auk 123. 735-752. 

Koenen. K.K.G .. DeStefano. S.. Krausman, P.R. 2002. Using distance sampling to 
estimate seasonal densities of desert mule deer in a semidesert grassland. 
Wildlife Soc. B. 30, 53-63. 

Laake. j .. Dawson. M.J .. Hone. ]., 2008. Visibility bias in aerial survey: mark
recapture, line-transect or both7 Wildlife Res. 35, 299-309. 

Lkhagvasuren, B., 2007. PopUlation assessment of khulan (Equus hem ion us) in 
Mongolia. Explor. BioI. Resour. Mongolia 10, 45-48. 

Lubow. B.C., Ransom, ].1., 2009. Validating aerial photographic marl<-recapture for 
naturally marked feral horses. j. Wildlife Manage. 73, 1420-J429. 

Marques, F.f.c.. Buckland, S.T.. Goffin. D.. Dixon, CE.. Borchers. D.L.. Mayle. B,A., 
Peace. A.] .. 200 I. Estimating deer abundance from line transeer surveys of dung 
- sika deer in southern Scotland. j. Appl. Ecol. 38, 349-363. 

McNeely. jA, Miller, K.R., Reid, W.v.. Mittermeier, RA, Werner, T.B., 1990, 
Conserving the World's Biodiversity. International Union of Conservation and 
Nature, Gland. Switzerland. 

Melville. G.j.. Tracey. j.P., Fleming. P.j.S.. Lukins, B.S .. 2008. Aerial surveys of multiple 
species: critical assumptions and sources of bias in distance and mark
recapture estimators. Wildlife Res. 35, 310-319. 

Msoffe, F.U.. Ogutu, j.O.. Kaaya, j .. Bedelian. C.. Said, M.Y., Kifugo, S.C.. Reid, R.5., 
Neselle. M.. van Gardingen. P., Thirgood, S., 2009. Participatory wildlife surveys 
in communal lands: a case study from Simanjiro. Tanzania. Mr.]. Ecol. 48, 727
735. 

Plumptre. A.j., 2000. Monitoring mammal populations with line transect techniques 
in African forests. j. Appl. Ecol. 37, 356-368. 

Ransom, j.l .. 2011. Customizing a rangefinder for community-based large animal 
surveys. Biodivers. Conserv. 20, 1603-1609. 

Ransom. J.I .. 2012. Detection probability in aerial surveys of ferai horses. J. Wildlife 
Manage. 76, 299-307. 

Reading, R.R .• Mix. H.M., Lhagvasuren. B., Blumer, E.5., 1999. Status of wild bactrain 
camels and other large ungulates in south-western Mongolia. Oryx 33, 247
255. 

Reading, RR., Mix, H.M.. Lhagvasuren, B.. Feh. C, Kane. D.P., Dulamtseren, S,. 
Enkhbold. S.. 2001. Status and distribution of khulan (Equus hemionus) in 
Mongolia. J. ZooI. Soc. Land, 254,381-389. 

Reed, M., 2008. Stakeholder participation for environmental management - a 
literature review. BioI. Conserv. 141, 2417-2431. 

Reid. R.S.. Rainy, M., Ogutu.j .. Kruska, R.I.., Kimani. K., Nyabenge, M.. McCartney, M.. 
Kshatriya. M.. Worden, J., Ng'ang·a. L.. Owuor, j .. Kinoti, j., Njuguna, E.. Wilson. 
C].. Lamprey. R., 2003. People. Wildlife and Livestock in the Mara Ecosystem: 
the Mara Count 2002. International Livestock Research Institute, Nairobi. Kenya. 

Schwarz, C.. Seber, GAF.. 1999. Estimating animal abundance: review III. Stat. Sci. 
14.427-456. 

Stokes. E.] .. Strindberg, S., Bakabana, P.c., ElI<an, P.W.. Iyenguel, F.C.. Madzoke. B.. 
Malanda, GAF.. Mowawa. B.5.. Moukoumbou, c.. Ouakabadio. f.K .. Rainey. H.J" 
2010. Monitoring great ape and elephant abundance at large spatial scales 
measuring effeeriveness of a conservation landscape. PLoS One 5, el0294. 

Thomas, L.. Buckland, ST., Rexstad, EA, Laake. j.L., Strindberg, S., Hedley, S.I... 
Bishop,].R.B .. Marques. TA, Burnham. K.P.. 2010. Distance software: design and 
analySis of distance sampling surveys for estimating population size. J Appl. 
Ecol. 47. 5-14. 

von Wherden, H., Hilbig, W.. Wesche, K., 2006. Plant communities of the Mongolian 
transaltay Gobi. Feddes Rep. 7. 536-570. 

Williams. B.K., NiChols,j.D., Conroy. M.j., 2002. Analysis and Management of Animal 
Populations - Modeling, Estimation, and Decision Making. Academic Press. San 
Diego, California. 


